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ORFDWHG LQ WKH DOLJQPHQW RI WZR VWUHHWVZLWK IRXU ODQHV WKH VWUHHWV WHFKQLFDO FDWHJRU\ ,, DQG FRQQHFWHG WZR EXV\
LQWHUVHFWLRQVLQWKHDUHD'XHWRDJHDQGWHFKQLFDOFRQGLWLRQWKHEULGJHKDGKHDY\UHVWULFWLRQVWRQQDJHOLPLWDWLRQWR
WDQGJDXJHUHVWULFWLRQVWRDKHLJKWRIP>@'XHWRWKHDOOWKHSUREOHPVGHVFULEHGLWEHFDPHQHFHVVDU\WR
EXLOGDQHZEULGJHWKHVWUXFWXUHRIZKLFKZLOOEHVXPPDUL]HGLQWKLVSDSHU



)LJ2OGEULGJHDFURVV&LELQ5LYHU

1RPHQFODWXUH
ݏҧ KDOIWKHOHQJWKRIWKHDUFK
(,\ EHQGLQJVWLIIQHVVRIWKHDUFK
ȕ EXFNOLQJOHQJWKFRHIILFLHQW
O DUFKVSDQ
(,] EHQGLQJVWLIIQHVVRIWKHDUFKSHUSHQGLFXODUWRWKHDUFKSODQH
ǻ7U WHPSHUDWXUHORVVWKURXJKUDGLDWLRQ
ǻ7İ VSHHGGHIRUPDWLRQFRUUHFWLRQWHUPG\QDPLFHIIHFWRIORDGV

1.1. Design data 
Seismic Area 
$FFRUGLQJWRWKHVHLVPLF]RQLQJRIWKHWHUULWRU\RI5RPDQLDWKHEULGJHLVORFDWHGZLWKLQWKHVHLVPLFDUHDJUDGHG
06.FKDUDFWHUL]HGE\DFRHIILFLHQWDJ DQGDYDOXHRI7F VHF
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
Foundation ground 
,QRUGHU WRKDYH WKHIRXQGDWLRQJURXQGVWUDWLILFDWLRQ WZRGULOOLQJVZHUHSHUIRUPHGWRDGHSWKRIPDQGDUH
SRVLWLRQHGRQHRQHDFKVLGHRIWKHULYHU
$IWHUDQDO\]LQJWKHGULOOLQJVLWZDVIRXQGWKHIROORZLQJVWUDWLILFDWLRQRIWKHJURXQGWDNLQJLQWRDFFRXQWOHYHO
DWWKHOHYHORIWKHULJKWVLGHZDONRIWKHROGEULGJH
'ULOOLQJ
• PILOOLQJZLWKVDQG\JUDYHODQGVFUDSPDWHULDOV
• PTXDWHUQDU\DOOXYLDOFRPSOH[FRQVLVWLQJRIFRDUVHVDQGZLWKJUDYHO
• PPDUOFOD\FRPSOH[KDUGJUD\FOD\PDUOZLWKVDQG\OHYHOV
'ULOOLQJ
• PILOOLQJZLWKVDQG\JUDYHODQGVFUDSPDWHULDOV
• PTXDWHUQDU\DOOXYLDOFRPSOH[FRQVLVWLQJRIFRDUVHVDQGZLWKJUDYHO
• PPDUOFOD\FRPSOH[KDUGJUD\FOD\0DUQHZLWKVDQG\OHYHOV

Traffic data 
7KHWUDIILFVWXG\LQGLFDWHGWKDWWKHLPSOHPHQWDWLRQRIDEULGJHZLWKIRXUODQHVFDQVDWLVI\WKHQHHGERWKIRUWKH
FXUUHQWWUDIILFDQGWKHSHUVSHFWLYHWUDIILF

Hydrological data 
7KH EULGJH IDOOV LQWR &DWHJRU\  RI K\GUDXOLF VWUXFWXUHV QDPHO\ WKH LPSRUWDQFH FODVV ,,,  DQG WKHUHIRUH LW LV
QHFHVVDU\IRUQRUPDORSHUDWLQJFRQGLWLRQVWKHGHVLJQWREHGRQHDWDGHELWRI
7KHIORZVREWDLQHGIURPWKH5RPDQLDQ:DWHUV1DWLRQDO$GPLQLVWUDWLRQZHUH4 PFV4 PFV
4 PFV
7KHQHZEULGJH
7KHEULGJHZRUNIDOOVZLWKLQWKHIROORZLQJSDUDPHWHUV
• 6WUHHWRIWHFKQLFDOFDWHJRU\,,,ZLWKVSHFLDOXUEDQGHVLJQ
• ,PSRUWDQFHFRQVWUXFWLRQFDWHJRU\LV&QRUPDOLPSRUWDQFH
• +\GURWHFKQLFDOLPSRUWDQFHFODVVLVFODVV,,,IRU4
• 6HLVPLFDUHDZKHUHWKHEULGJHLVORFDWHG=RQH'ZLWKWKHVHLVPLFFRHIILFLHQWDJ DQGFRUQHUSHULRG7F
 VHF
• &DWHJRU\RILPSRUWDQFHRQDFKLHYLQJWKHOHYHORITXDOLW\DQGH[LJHQF\&
• &KDUDFWHULVWLFV RI WKH ORDGLQJRI WKHEULGJH/RDGV DFFRUGLQJ WR(11%  (XURFRGH
$FWLRQVRQVWUXFWXUHV3DUW6KDUHVWUDIILFEULGJHV/0/0/0%ULGJH&ODVVURDGORDGV
7KHVWDWLFVFKHPHDQGWKHGHVLJQRIWKHQHZEULGJHZHUHGRQHDFFRUGLQJWRWKHIRXQGDWLRQFRQGLWLRQVWKHK\GUDXOLF
FRQGLWLRQVDQGWKHXUEDQGHVLJQLQSODQHDQGVSDWLDOGHVLJQRIWKHDUHD
7KHEULGJHKDVDVLQJOHVSDQRIPZLWKDWRWDOOHQJWKRIPPLVWKHOHQJWKRIWKHVXSHUVWUXFWXUH
DQGWKHOLJKWRIWKHEULGJHLVP
7KHEULGJHKDVDURDGZD\ZLWKIRXUODQHVWRHQVXUHDOOWUDIILFUHODWLRQVDWLQWHUVHFWLRQVDQGVLGHZDONVWRHQVXUH
SHGHVWULDQDQGELF\FOHFURVVLQJRIWKHULYHU
7KHFOHDUDQFHRIWKHEULGJHLVEDVHGRQWKHK\GUDXOLFFDOFXODWLRQV7KHJHRPHWU\LVDVUHFRPPHQGHGLQ67$6
IRUEULGJHVORFDWHGRQVWUHHWVZLWKVSHFLDOXUEDQGHVLJQIRU&DWHJRU\,,
• 5RDGZLGWKF PODQHVHDFKP
• &\FOLVWVZLGWKODQHV)O P
• 7KHZLGWKRIWKHWZRVLGHZDONV7 P
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2.1. Infrastructures 
7KHEULGJHLQIUDVWUXFWXUHFRQVLVWVLQWZRHODVWLFDEXWPHQWVPDGHRIFRQFUHWH&(DFKDEXWPHQWFRQVLVWVRI
WZRV\PPHWULFDOVHFWLRQVDERXWWKHORQJLWXGLQDOD[LVRIWKHEULGJH
7KHIRXQGDWLRQVDUHLQGLUHFWW\SHIRXQGDWLRQV(DFKRIWKHVHFWLRQVWUDQVPLWVWKHORDGVWRWKHIRXQGDWLRQJURXQG
WKURXJKGULOOHG%HQRWRSLOHVPDGHRIUHLQIRUFHGFRQFUHWH&ZLWKDGLDPHWHU' PUHVXOWLQJLQSLOHV
SHUDEXWPHQW7KHSLORWVRIDVHFWLRQRIWKHDEXWPHQWDUHVWLIIHQHGDWWKHWRSE\DVODERIUHLQIRUFHGFRQFUHWH&
2.2. Superstructure 
7KHQHZEULGJHVXSHUVWUXFWXUHLVPDGHRIIRXUVWHHODUFKHVWZRRQHDFKVLGH7KHDUFKHVQHDUWKHURDGZD\DUH
YHUWLFDODQGFRQQHFWHGDWWKHERWWRPE\PHDQVRIWZRPDLQEHDPVWKDWEHKDYHOLNHDWLH7KHPDUJLQDODUFKHVDUH
LQFOLQHGDQGKDYHWKHPDLQUROHLQHQVXULQJWKHVWDELOLW\RIWKHYHUWLFDODUFKHV
7KHVSDQPDLQDUFKHVLVPWKHULVHDERXWPPHDVXUHGEHWZHHQWKHD[LVRIWKHWLHDQGWKHD[LVRIWKHDUFK
DQGDUHPDGHRIFLUFXODUSLSHRI WKHGLDPHWHUĭPPZLWKDZDOO WKLFNQHVVRIPP7KH\DUHPDGHRIVWHHO
601DQGDUHH[HFXWHGRIIRXUFHQWUDOVHFWLRQVZKLFKKDYHEHHQDVVHPEOHGGXULQJWKHHUHFWLQJVWDJHDQGWZR
PDUJLQDOVHFWLRQVWKDWDUHSDUWRIWKHEHDULQJEORFN
7KHVHFRQGDU\DUFKHVWKDWDUHLQFOLQHGDUHGHVLJQHGZLWKDFURVVVHFWLRQRIFLUFXODUSLSHZLWKWKHGLDPHWHUĭ
PPDQGWKHZDOOWKLFNQHVVRIPPDQGDUHOLQNHGWRWKHPDLQYHUWLFDODUFVWKURXJKKRUL]RQWDOEDUVPDGHRIĭ
PPSLSHZDOOZLWKDWKLFNQHVVRIPP
7KHDUFFXUYDWXUHZDVDFKLHYHGE\KRWEHQGLQJRIWKHVHFWLRQVXVLQJWKHSKHQRPHQRQRIHOHFWURPDJQHWLFLQGXFWLRQ
DWDIDFWRU\IURPWKHILHOGRIH[WUDFWLYHLQGXVWU\LQWKHFLW\RI3ORLHVWL
7KHKRUL]RQWDOWLHRIWKHDUFKHVDUHWKHPDLQORQJLWXGLQDOJLUGHUVRIWKHEULGJHWKDWKDYHDFRPSRVLWHFURVVVHFWLRQ
7KHVWHHOSDUWLVPDGHRIKRWUROOHGPHPEHUV+(%PDGHRIILYHVHFWLRQVFRQQHFWHGXVLQJ6,532QWKHPDLQ
JLUGHUVDUHIL[HGWKHVHFRQGDU\EHDPVWKDWVXSSRUWWKHURDGZD\DQGWKHVLGHZDONFDQWLOHYHU2QWKHXSSHUVXUIDFHRI
WKHPDLQJLUGHUVDUHIL[HGWKHFRQQHFWLQJSODWHVRIWKHYHUWLFDOKDQJHUVPDGHRIVWHHO60DQGVWXGVW\SHFRQQHFWRUV
WKDWHQVXUHWKHFRPSRVLWHVHFWLRQEHKDYLRUVWHHODQGFRQFUHWHZRUNLQJWRJHWKHU


)LJ7KHQHZEULGJHDFURVV&LELQ5LYHU
7KHYHUWLFDOKDQJHUVHQVXUHWKHFRQQHFWLRQEHWZHHQWKHGHFNDQGWKHDUFKHV7KHUHDUHYHUWLFDOVWHHOKDQJHUV
ZLWKDFLUFXODUĭPPFURVVVHFWLRQPDGHRI60RQHDFKVLGHRIWKHEULGJH
7KHVHFRQGDU\EHDPVDUHGHVLJQHGWRWDNHORDGVDQGWUDQVPLWWRWKHKDQJHUVDQGDUFK7KH\DUHVSDFHGPLQ
WKH VDPH VHFWLRQV DV WKHKDQJHUV7KH VHFRQGDU\EHDPVDUHGHVLJQHG DV FRPSRVLWH HOHPHQWV DQG WKH VWHHO SDUW LV
YDULDEOHDORQJWKHKHLJKW±LWLQFUHDVHVWRZDUGVWKHEULGJHD[LVIURPWRP7KHVWHHO60SDUWLVPDGHRI
WKHIODQJHVZHEVWLIIHQHUVDQGEUDFNHWVDQGLVHTXLSSHGZLWKKHDGHGVWXGVW\SHFRQQHFWRUVRQWKHXSSHUIODQJHLQ
RUGHUWRHQVXUHWKHFRPSRVLWHEHKDYLRULQFRQQHFWLRQZLWKWKHFRQFUHWHSODWH2QWKHVLGHZDONVDUHDWKHVHFRQGDU\
EHDPVDUHFRQWLQXHGZLWKVWHHOFDQWLOHYHUV
)LJVKRZVWKHQHZEULGJHGXULQJWKHFRQVWUXFWLRQ
$WWKHWRSRIWKHVWHHOEHDPVDFRQFUHWHUHLQIRUFHGVODELVHUHFWHGWKHFRRSHUDWLRQEHWZHHQWKHFRQFUHWHSODWHDQG
WKHVWHHOEHDPVEHLQJHQVXUHGE\WKHKHDGHGVWXGVFRQQHFWRUVZLWKDGLDPHWHURIPP7KHFRQFUHWHVODELVRIFODVV
&DQGLWVWKLFNQHVVYDULHVIURPWRFP
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7KHFRPSRVLWHVODELVGHVLJQHGLQDFFRUGDQFHZLWK>@
7KHFRPSRVLWHVWHHOFRQFUHWHFURVVJLUGHUVDUHFDOFXODWHGXVLQJSODVWLFDQDO\VLVE\HYDOXDWLQJWKHSODVWLFUHVLVWDQFH
PRPHQW
7KHSODVWLFDQDO\VLVFDQEHDSSOLHGWRFURVVVHFWLRQVRI&ODVVDQG&ODVV
,QRUGHUWRDVVHVVSODVWLFPRPHQWVWKHIROORZLQJK\SRWKHVHVDUHWDNHQLQWRFRQVLGHUDWLRQ
• WRWDOLQWHUDFWLRQEHWZHHQWKHVWHHOJLUGHUDQGWKHFRQFUHWHVODE
• WKHHQWLUHVHFWLRQRIWKHPHWDOVODELVSODVWLILHGERWKWKHWHQVLOHDQGFRPSUHVVHGDUHDWKHWHQVLRQVLQWKHVWHHO
DUHHTXDOWRWKHGHVLJQUHVLVWDQFHI\GHTXDOWRI\γ0
• WKHVWUHVVHVLQWKHFRPSUHVVHGFRQFUHWHKDYHWKHXOWLPDWHYDOXHRIIFG IFNγFFRQVWDQWO\DORQJWKH
GHSWKRIWKHFRPSUHVVHGDUHD
• LQWKHIOH[LEOHUHLQIRUFHPHQWIURPWKHUHLQIRUFHGFRQFUHWHVODEVXEMHFWHGWRWHQVLRQVWUHVVHVZLOOEHIVNγV
• WKHIOH[LEOHUHLQIRUFHPHQWLQWKHFRPSUHVVHGVODEFDQEHQHJOHFWHG
,Q)LJXUHDUHSUHVHQWHGWKHFKDUDFWHULVWLFGLVWULEXWLRQVRIWKHVWUHVVHVLQWKHSODVWLFGHVLJQDFFRUGLQJWR(1
RIDIXOO\FRQQHFWHGFRPSRVLWHJLUGHUVXEMHFWHGWRDSRVLWLYHUHVSHFWLYHO\QHJDWLYHEHQGLQJPRPHQW


)LJD3RVLWLYHEHQGLQJPRPHQWE1HJDWLYHEHQGLQJPRPHQW
7KHH[SDQVLRQMRLQWVHQVXUHWKHIUHHPRYHPHQWRIWKHHQGVRIWKHGHFNWKHFRQWLQXLW\RIWKHURDGZD\VXUIDFHDQG
LWVWLJKWQHVV7KHH[SDQVLRQMRLQWVDUHSURYLGHGDWHDFKHQGVRIWKHEULGJHDQGVKRXOGHQVXUHDGLVSODFHPHQWRIPP
DWWKHIL[HGEHDULQJDQGRIPPDWWKHPRELOHEHDULQJ
,QWKHGHVLJQRIWKHVWHHOVXSHUVWUXFWXUHZHUHXVHGWKHZRUNV>@
6SHFLDOWHFKQRORJLFDOSUREOHPV
$V VSHFLDO SUREOHPV WKDW DULVH GXULQJ WKH GHVLJQ DQG H[HFXWLRQ RI WKH EULGJH WKH IROORZLQJ DUH ZRUWK EHLQJ
GLVFXVVHG
3.1. Ensuring general stability for the main arches 
*HQHUDOVWDELOLW\IRUWKHPDLQDUFKHVERWKLQWKHYHUWLFDODQGKRUL]RQWDOSODQHZDVYHULILHGDFFRUGLQJWR65(1
(XURFRG3URLHFWDUHDVWUXFWXULORUGLQRĠHO3DUWHD3RGXULGHRĠHO>@7KHFULWLFDOEXFNOLQJIRUFHLQ
WKHDUFKSODQH1FULVJLYHQE\
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
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cr
E I
N
s
π
β
⋅ ⋅
=
⋅
   
)RUDUFKHVZLWKWLHDQGKDQJHUVȕFDQEHWDNHQIURP)LJ
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
)LJ7KHEXFNOLQJOHQJWKFRHIILFLHQWȕ
7KHFULWLFDOEXFNOLQJIRUFHQRUPDOWRWKHDUFKSODQH1FULVJLYHQE\
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
z
cr
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β
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   
7KHDUFKHVVWDELOLW\QRUPDOWRWKHDUFKSODQHLVHQVXUHGWKURXJKWKHLQFOLQHGVHFRQGDU\DUFKHVEHWZHHQWKHWZRDUFKHV
WUDQVYHUVHULJLGFRQQHFWLRQVDUHSURYLGHG
3.2. Adjustment of the execution of the steel deck to actual manufacturing conditions and steel supply 
'XULQJ WKH FRQVWUXFWLRQ RI WKH VWHHO GHFN VRPH DGMXVWPHQWV RI WKH LQLWLDO GHVLJQ KDG WR EH GRQH GXH WR WKH
UHTXLUHPHQWVWKDWFDPHIURPWKHFRQWUDFWRU7KHPRGLILFDWLRQVLQTXHVWLRQZHUH
• &KDQJLQJWKHVWUXFWXUDOVWHHOFODVVJLYHQWKURXJKWKHGHVLJQ
• 5HSODFLQJWKHGHFNKRWUROOHGEHDPVZLWKZHOGHGEHDPV
• 7KHIDEULFDWLRQWHFKQRORJ\IRUWKHVWHHODUFKHVKDGWREHDGDSWHGWRWKHSRVVLELOLWLHVIRXQGLQ5RPDQLDLQRUGHU
WRHQVXUHDORZHUFRVW
&KDQJLQJWKHVWUXFWXUDOVWHHOFODVVJLYHQWKURXJKWKHGHVLJQ7KHLQLWLDOFODVVFKRVHQIRUWKHEULGJHZDV60
DFFRUGLQJWR65(1>@7KHFRQWUDFWRUDFFHSWHGDFODVVVWHHO.WKDWFRUUHVSRQGVWRFRQVWUXFWLRQV
ZLWKZHOGHGHOHPHQWVZLWKDWKLFNQHVVORZHUWKDQPPDQGDUHIHUHQFHWHPSHUDWXUHRIPLQ&7KHDPELHQW
WHPSHUDWXUH7PGLQWKH6LELXDUHDDFFRUGLQJWRWKHLVRWKHUPDOPDSRI5RPDQLD(11DWLRQDO$QQH[)LJXUH
1$LVPLQ&\LHOGLQJDUHIHUHQFHWHPSHUDWXUH
( ) ( )        Ed md rT T T T Cε= + Δ + Δ = − + − + − = −   
5HSODFLQJWKHGHFNKRWUROOHGEHDPVZLWKZHOGHGEHDPV7KHDUFKWLHDUHWKHPDLQJLUGHUVRIWKHGHFN,QWKHLQLWLDO
GHVLJQIRUWKHPDLQJLUGHUKRWUROOHGSURILOHV+(%60ZHUHJLYHQ$WWKHFRQWUDFWRU¶VUHTXHVWWKH60
KRWUROOHGPHPEHUVZHUHFKDQJHGWR6.ZHOGHGJLUGHUV7KHZHOGHGEHDPVKDYHVLPLODUFKDUDFWHULVWLFVWRWKH
KRWUROOHGPHPEHUV
)DEULFDWLRQWHFKQRORJ\IRUWKHVWHHODUFKHV7KHSULQFLSDODQGVHFRQGDU\DUFKHVZHUHGHVLJQHGXVLQJWXEXODUKRW
UROOHGPHPEHUVZLWKWKHRXWHUGLDPHWHUPPDQGWKHZDOOWKLFNQHVVRIPPIRUWKHPDLQDUFKHVDQGPPIRU
WKHVHFRQGDU\DUFKHV,QDQWLFLSDWLRQRIHYHQWXDOGLIILFXOWLHVUHODWHGWRWKHH[HFXWLRQRIWKHDUFKHVWKHLQLWLDOGHVLJQ
WRRNLQWRDFFRXQWWKHSRVVLELOLW\IRUWKHDUFKHVWREHPDGHIURPVWUDLJKWVHJPHQWVFRQQHFWHGXVLQJZHOGLQJQHDUWKH
KDQJHUV,QWKHVHFWLRQVZHUHWKHVHJPHQWVDUHFRQQHFWHGWKHGHVLJQWRRNLQWRDFFRXQWLQQHUULQJVWKDWVHUYHERWKDV
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VXSSRUW SODWHV DQG DV GLDSKUDJPV IRU WKH VROLGDUL]DWLRQ RI WXEXODU VHFWLRQ HQVXULQJ WKH FURVVVHFWLRQ LQ
GHIRUPDELOLW\
,QWKHILQDOVWDJHWKHPDQXIDFWXULQJVROXWLRQZDVLGHQWLILHGE\WKHFRQWUDFWRURIWKHVWHHOGHFN±6&0(7$%(7
6$IURP3LWHúWL0HWDO)DFWRU\6&,163(76$3ORLHúWL7KHODWHUKDYHWKHWHFKQRORJ\UHTXLUHGWRKRWEHQGSLSHV
XVLQJKLJKIUHTXHQF\FXUUHQWVVLPXOWDQHRXVO\ZLWKDSSO\LQJPHFKDQLFDOIRUFHVWRHQVXUHFRQWUROOHGGHIRUPDWLRQRI
WKHSLSH)LJDQG&RROLQJRIWKHSLSHVDIWHUEHQGLQJZDVGRQHQDWXUDOO\DWWKHDPELHQWWHPSHUDWXUHVRWKDWWKH
PDWHULDOZRXOGQRWXQGHUJRVWUXFWXUDOFKDQJHVVSHFLILFWRWKHKDUGHQLQJSKHQRPHQRQ7KHV\VWHPDOVRSURYLGHVLQ
GHIRUPDELOLW\IRUWKHFLUFXODUVHFWLRQDORQJWKHEHQGLQJDUHDZLWKWKHKHOSRIVRPHPHFKDQLFDOGHYLFHVIRUUHVWUDLQ
HIIHFW


)LJD+RWEHQGXVLQJLQGXFWLRQE7KHORFDWLRQRIWKHVWUDLJKWDQGFXUYHGDUHDV

)LJ2YHUDOOSLSHEHQGLQJSODQW
7KHEHKDYLRURIWKHPHWDOPDWHULDORIWKHKRWEHQWZLOOEHDSSUHFLDWHGE\FDUU\LQJRXWPHWDOORJUDSKLFDQDO\VLVDQG
PHFKDQLFDO WHVWV FRQFHUQLQJ WKH IROORZLQJ FKDUDFWHULVWLFV PHWDOOXUJLFDO JUDLQ VL]H DQG VKDSH WKH PHFKDQLFDO
UHVLVWDQFHRIWKHVWHHO\LHOGVWUHQJWKXOWLPDWHVWUHQJWKWRXJKQHVVRIWKHVWHHODWGLIIHUHQWWHPSHUDWXUHVUHVLOLHQFH
7KHFKHFNVDQGDQDO\]HV UHYHDOHGQRVWUXFWXUDOFKDQJHVDQGPHFKDQLFDOEHKDYLRURI WKHUPDOO\GHIRUPHGVWHHO
)ROORZLQJWKHDSSURDFKDGRSWHGLWZDVDSSUHFLDWHGDVDGYLVDEOHWKHXVHRIDGGLWLRQDOVWLIIHQHUVRIWKHPDLQDUFKHVLQ
WKHFODPSLQJDUHDRIWKHFODPSLQJJXVVHWVRIWKHKDQJHUVZLWKWKHIROORZLQJVWUXFWXUDOUROHVWRHQVXUHJHRPHWULFLQ
GHIRUPDELOLW\RI WKH WXEXODUFURVVVHFWLRQVHQVXUHVDEHWWHUGLVWULEXWLRQRI WKHFRQFHQWUDWHGIRUFHVDORQJ WKHDUFK
LQFUHDVHWKHEHDULQJFDSDFLW\RIWKHZHOGHGMRLQW
,QSDSHU>@DOVRVRPHDVSHFWVUHJDUGLQJWKHEULGJHWHFKQRORJ\RIIDEULFDWLRQDQGHUHFWLRQDUHSUHVHQWHG
&RQFOXVLRQVDQGUHOHYDQWDVSHFWV
7KHEULGJHPHHWVWKHVWUHQJWKWKHIXQFWLRQDOLW\DQGWKHDHVWKHWLFVWKDWPHHWVWKHUHTXLUHPHQWVRIWKHXUEDQVLWH
7KHGLIIHUHQFHEHWZHHQWKHWZRVWXGLHGVROXWLRQVIRUWKHDUFKHVLVSUHVHQWHGLQWKHSDSHUZLWKDQHPSKDVLVRQWKH
DGRSWHGRQH7KHWHFKQRORJ\XVHGLQWKHHUHFWLRQRIWKHVWHHODUFKHVLVSUHVHQWHGLQWKLVSDSHU7KHDUFKHVKDYHDQ
LQWHUPHGLDU\ FRQILJXUDWLRQ EHWZHHQFXUYHG DUFKHV DQG DUFKHVPDGHRXWRI VWUDLJKW VHJPHQWV FRQQHFWHGQHDU WKH
KDQJHUV
7KH LQ VLWX PHDVXUHPHQWV PDGH DIWHU WKH EULGJH ZDV ILQDOL]HG VKRZHG D YHU\ JRRG DFFRUGDQFH EHWZHHQ WKH
PHDVXUHGGDWDDQGWKHGHVLJQGDWD
D E
139 Ştefan I. Guţiu et al. /  Procedia Engineering  156 ( 2016 )  132 – 139 
7KHDUFKEULGJHZDVILQDOL]HGLQDQGLWZDVWHVWHGLQVLWX7KHWHVWLQJVKRZHGWKDWWKHUHVXOWVREWDLQHGLQWKH
GHVLJQVWDJHDUHYHU\FORVHWRWKHPHDVXUHGGDWD
7KHIROORZLQJILJXUHVSUHVHQWGLIIHUHQWVWDJHVGXULQJWKHFRQVWUXFWLRQRIWKHEULGJHDQGRIGXULQJWKHEULGJHWHVWLQJ


)LJ7KHWUDQVSRUWDQGHUHFWLRQRIWKHPDUJLQDOVHFRQGDU\EHDP
)LJ7KHDUFKHVHUHFWLRQ
    
)LJ$VSHFWVIURP%ULGJHWHVWLQJ
5HIHUHQFHV
>@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